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DETAILED ACTION 
Response to Arguments 

1 . The office action mailed on 1 2/8/2008 is witlidrawn in liglit of tine interview on 
4/29/2009. This new office action is set forth to respond to applicant's argument filed on 
3/4/2009. 

2. Applicant's arguments, see REMARKS, filed 3/4/2009, with respect to claims 25- 
33 have been fully considered and are persuasive. The rejection of claims 25-33 under 
35 U.S.C. 103(a) has been withdrawn. However, upon further consideration, a new 
ground(s) of rejection Is made. 

Claim Rejections - 35 USC §112 

3. Claims 25-33 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

4. Claim 25 recites the limitation "the second solder layer" in line 10. There is 
insufficient antecedent basis for this limitation in the claim. Appropriate correction is 
required. 

5. Claim 25 recites the limitation of "an electrode" in line 9. It constitutes an 
indefinite subject matter. It is not clear what applicant regards as "an electrode" and the 
instant specification defines "a front surface electrode" and "a back surface electrode". 
Therefore, appropriate correction is required. For the purpose of examination, "an 
electrode" is interpreted as "the back surface electrode". Claims 26-33 are rejected 
because of their dependency and failure to remove the ambiguity of parent claim. 
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6. Claim 32 recites tine limitation of "the electrode" in line 2. It is not clear which 
electrode it regards. Therefore, appropriate correction is required. 

7. Claims 32 and 33 recite the limitation of "the solder layer". It is not clear if "the 
solder layer" refers to "the first solder layer" or "the second solder layer" since claim 25 
recites two solder layers (i.e. a first solder layer and a second solder layer). Therefore, 
appropriate correction is required. 

8. Claims 32 and 33 recite the limitation "a first solder layer" in line 4 and "a second 
solder layer" in line 5. It is not clear if they are the same as "a first solder layer" and "a 
second sold layer" as cited in claim 25. There is insufficient antecedent basis for this 
limitation in the claim. 

9. Claim 32 recites the limitation "a first connection tab" in line 3. It appears that 
applicant has substituted "a first inner lead" with "a first connection tab" during 
prosecution. It is not clear if the applicant refers "a first connection tab" as another 
element that is different from "the first inner lead" or it is "the first inner lead". 
.Appropriate correction is required. For the purpose of examination, "a first connection 
tab" is interpreted as "the first inner lead". 

Claim Rejections - 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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1 1 . The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

12. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1 3. Claims 25, 26, 32, and 33 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Mori et al (U.S. 5,718,772) in view of Asai et al (U.S.. 6,528,717) and 

in further view of Shiomi et al (U.S. 5,998,729). 

14. Regarding claim 25, Mori et al disclose a method of making a solar cell module. 
Mori teaches to prepare solar cell module by (1) providing a photovoltaic element that 
has an upper electrode 204/205 on a semiconductor photovoltaic layer 203 and a lower 
electrode 201 (Figure 2; col. 10, line 61-66); and (2) connecting metal pieces such as 
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copper tabs 206 to the lower electrode 201 and the upper electrode 204 by soldering 
respectively (Figure 2; col. 12, line 12-19). 

1 5. Mori does not teach to solder the upper electrode and the lower electrode with 
different solder layer nor a step of soldering the solder layer with a higher melting point 
first. However, Asai et al disclose a method of producing a photovoltaic panel. The 
method of Asai includes steps of (1 ) a first connecting step by soldiering the first solder 
layer 36 to the first electrode wherein the melting point of the first solder layer is about 
245C (col. 10, line 1-10); and (2) a second connecting step by soldering the second 
solder layer 54 to the second electrode wherein the melting point of the second solder 
layer is about 157, after the first connecting step performed (col. 12, line 25-35). Asai 
indicates that soldiering higher melting point solder layer first is advantageous because 
it will prevent the connection on the first electrode from being molten again during the 
second connecting step (col. 11, line 5-10 & col. 12, line 35-40). Therefore, it would be 
obvious for one having ordinary skill in the art to solder the soldering layer with higher 
melting point before the lower melting point as suggested by Asai in order to ensure the 
connection between electrode and metal pieces while producing the solar cell module 
using the method of Mori. Moreover, Asai teaches two different solder layers: the first 
solder layer with higher melting point containing tin and silver (col. 10, line 1-3) and the 
second solder layer with lower melting point containing lead, silver, and indium (col. 12, 
line 31-33). 

1 6. Mori/Asai discloses the claimed invention except for a metal foil for connecting 
leads. Shiomi disclose a solar cell module that utilizes a copper foil as connecting lead 
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to the electrodes (col. 13, line 35-55). Shiomi shows that a copper foil is an equivalent 
connecting lead known in the art. Therefore, one having ordinary skill in the art would 
have found it obvious to substitute a copper foil for the copper tab. 

1 7. Regarding claim 26, Asai teaches two different solder layers: the first solder layer 
with higher melting point containing tin and silver (col. 10, line 1-3), reads on the instant 
claim. 

1 8. Regarding claims 32 and 33, Asai teaches to form coating of solder layer on the 
conductive layer/electrode before soldering electrode with solder layer (col. 9, line 65- 

67), reads on the instant claim. 

1 9. Claims 27-29 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Mori et al (U.S. 5,718,772) and Asai et al (U.S.. 6,528,717) and Shiomi et al (U.S. 
5,998,729) as applied to claim 25 above, and in further view of Okada et al. (US Patent 
6,571,469). 

20. Regarding claim 27, Mori/Asa i/Shiomi fails to teach that the connections are 
through holes/ the common connection line at the connection areas between the 
connection members and electrodes. However, Okada et al. disclose a soldering 
method (Figure 26) for the manufacture of a modular board (Figure 1 ) with multiple 
electrodes. The method includes the use of through-holes 103 in order to bond 
electrodes more securely even when the board is subject to wrapage (col.1 , lines 63-65 
& col. 2, lines 1-10). The through-holes allow molten solder to flow freely between the 
two electrodes to create a more reliable contact (col. 3, lines 45-48). Therefore, It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use 
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the soldering method along with the through holes as suggested by Okada in order to 
bond the surface of the connection members to electrodes of Mori/Asai/Shiomi more 
reliably (i.e., more securely even when the electrodes are subject to wrapage) by 
allowing molten solder to flow more freely between them. 

21 . Regarding claim 28, Mori/Asai/Shiomi fails to teach that the connections are the 
common connection line at the connection areas between the connection members and 
electrodes. However, Okada et al. disclose a soldering method (Figure 26) for the 
manufacture of a modular board (Figure 1) with multiple electrodes. The method 
includes the use of through-holes 103 in order to bond electrodes more securely even 
when the board is subject to warpage (col.1, lines 63-65 & col. 2, lines 1-10). The 
through-holes allow molten solder to flow freely between the two electrodes to create a 
more reliable contact (col. 3, lines 45-48). Therefore, it would also have been obvious 
to one of ordinary skill in the art at the time of the invention to use the soldering method 
along with the through holes as suggested by Okada in order to bond the surface of the 
connection tab to the surface of the connection line of Mori/Asai/Shiomi more reliably 
(i.e., more securely even when the electrodes are subject to warpage) by allowing 
molten solder to flow more freely between the connection areas between the connection 
tabs and the connection line . 

22. Regarding claim 29, Moir/Asai/Shiomi fails to teach that the common connection 
line is provided with through holes at connection areas between the common 
connection line and the connection tabs. However, Okada et al. disclose a soldering 
method (Figure 26) for the manufacture of a modular board (Figure 1 ) with multiple 
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electrodes. The method includes the use of through-holes (through holes, 103) in order 
to bond said electrodes more securely even when the board is subject to warpage 
(col.1 , lines 63-65 & col. 2, lines 1-10). The through-holes allow molten solder to flow 
freely between the two electrodes to create a more reliable contact (col. 3, lines 45-48). 
Therefore, it would have been obvious to one of ordinary skill In the art at the time of the 
invention to use the soldering method along with the through holes as suggested by 
Okada in order to bond the surface of the connection tab to the surface of the 
connection line to each other more reliably (i.e., more securely even when the 
electrodes are subject to warpage) by allowing molten solder to flow more freely 
between them to the method of Mori/Asai /Shiomi for producing the solar cell module. 

23. Claims 30, and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mori et al (U.S. 5,718,772) and Asai et al (U.S.. 6,528,717 and Shiomi et al (U.S. 
5,998,729)) as applied to claim 25 above, and in further view of Mizukami et al. (US 
Patent 6,369,315) and Okada et al.(US Patent 6,571,469). 

24. Regarding claims 30, and 31 , Mori/Asai/Shiomi fails to teach a terminal box or 
output wires used to connect the solar cell elements to the terminals of that box. 
However, Mizukami et al. disclose a power generation system specifically for use with 
an array of photovoltaic modules (Figure 1). Mizukami et al. connect their photovoltaic 
array via bus bars 13 containing extensions 13b that are connected directly to an output 
fetching line (or a line that allows the power outputted by the cells to be used by the 
outside world) via a terminal box 17 (Figure 1 ; col. 5, lines 24-28) and the output wires 
(bus bar extensions, 13b) connect the solar cell elements with the terminals 18 of a 
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terminal box 17 by means of solder 23 (Figure 1 ; col. 5, lines 32-35). Mizukami further 
indicates that using a terminal box allows the number of soldering spots in an output 
fetching wiring to be reduced (col. 2, lines 5-10). Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to add the bus bar 
extensions and the terminal box as suggested by Mizukami in order to reduce the 
number of soldering spots in output fetching wiring while using the method of 
Mori/Asa i/Shiomi 

Furthermore, Mori/Asai/Shiomi/Mizukami fails to teach that the output wires or 
the terminals of the box are provided with through holes at connection areas between 
the terminals and the output wires. However, Okada et al. disclose a soldering method 
(Figure 26) for the manufacture of a modular board (Figure 1 ) with multiple electrodes. 
The method includes the use of through-holes (through holes, 103) in order to bond 
said electrodes more securely even when the board is subject to warpage (col.1 , lines 
63-65 & col. 2, lines 1-10). The through-holes allow molten solder to flow freely 
between the two electrodes to create a more reliable contact (col. 3, lines 45-48). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the soldering method along with the through holes suggested by Okada 
while providing the through holes either the output wires or the terminals of 
Mori/Asai/Shiomi/Mizukami in order to bond the surface of the wire to the surface of the 
terminals to each other more reliably (i.e., more securely even when the electrodes are 
subject to warpage) by allowing molten solder to flow more freely between them. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to Xiuyu Tai whose telephone number is 571-270-1855. 
The examiner can normally be reached on Monday - Friday, 7:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Meckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/X. T./ 

Examiner, Art Unit 1795 
5/11/2009 



/Alexa D. Neckel/ 

Supervisory Patent Examiner, Art Unit 1795 



